Pharmacokinetics of cefotaxime and probenecid in sheep with normal and reduced renal function.
The pharmacokinetics of cefotaxime and probenecid, given by intravenous injection, were determined in six Merino ewes which had been subjected to a 75% reduction in renal mass. These results were compared with results previously determined in sheep with normal renal function. In the sheep with reduced renal mass, the following significant changes in parameter values for cefotaxime were observed. The elimination rate constant (kel) decreased by 47%, the apparent volume of the central compartment (Vc) decreased by 59%, the steady state volume (Vss) decreased by 50%, and the total body clearance (ClB) decreased by 78%. The rate constant for distribution of drug into tissues (k12) increased 6.9 times, the rate constant for distribution out of tissues (k21) increased 3.7 times, and the area under the plasma concentration-time curve (AUC) increased by a factor of 4.9. The parameter values, determined in sheep with reduced renal mass, for probenecid plasma half-life, Vss and the rate constants k12, k21, and kel were not significantly different from the values obtained previously in sheep with normal renal mass. However, the rate constant for renal excretion of probenecid (ke), renal clearance (ClR), ClB and Vc decreased by 79, 90, 54 and 36%, respectively. The results indicate that reduced renal mass increased the plasma half-life for cefotaxime as well as increasing its diffusion into tissue. In the case of probenecid the overall distribution and elimination kinetics were not altered by reduced renal mass; however, the rate of urinary excretion of the drug was reduced.